Bay K 8644 is a negative inotrope in the presence of arachidonic acid but not eicosapentaenoic acid.
The inotropic and radioligand binding characteristics of arachidonic acid (AA) and the fish oil derivative, eicosapentaenoic acid (EPA), were studied. AA alone was a concentration-dependent negative inotrope in isolated hamster papillary muscles. The negative inotropic effect of AA was enhanced 500-fold by the coadministration of indomethacin (cyclo-oxygenase inhibitor) and caffeic acid (lipoxygenase inhibitor). The dihydropyridine calcium channel agonist Bay K 8644 (BK) was a concentration-dependent positive inotrope. BK in the presence of AA was a concentration-dependent negative inotrope. The negative inotropic effect of BK in the presence of AA was blocked by caffeic acid but not indomethacin. EPA alone was a concentration-dependent negative inotrope. EPA had no effect on the positive inotropic effect of BK. Scatchard analyses of [3H]nitrendipine (dihydropyridine) binding to cardiac membranes in the presence of AA or EPA resulted in a decrease in the KD (-1/slope) with no effect on Bmax (x intercept). Kinetic studies further revealed that both AA and EPA enhanced the off rate of [3H]nitrendipine binding. These data suggest that both AA and EPA mediate similar direct negative inotropic effects through cardiac sarcolemmal calcium channels. A unique effect on E-C coupling by AA, not shared by EPA, is mediated through the lipoxygenase pathway (leukotrienes). AA and its eicosanoid products may play critically important roles in regulating myocardial contractility during acute and chronic myocardial ischemia. Differences between AA and EPA may contribute to the beneficial effects of dietary fish oils enriched in EPA.